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接辅助平台，并用 Talysurf PGI 1240 轮廓仪对长条状非球面工件上两条不同轮廓
线进行三段拼接的验证实验。实验结果表明，两条轮廓线的全口径拼接误差标准
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i 
Abstract 
Large aspheric optical elements are extensively applied in aerospace and military 
field, because large aspheric optics can calibrate aberrations, improve image quality, 
reduce the volume and weight of the optical system, and increase the reliability of the 
optical system. The surface measurement of large aspheric optics during the grinding 
process is a key influence factor for its application. The coordinate measurement 
technology is an important way to realize the surface measurement of large aspheric 
optics during the grinding process. However, there are still a series of technical 
problems when the coordinate measurement technology is applied to achieve surface 
measurement for large aperture and high steep optics: the self-designed profilers are 
difficult to be popularized due to the high cost, the measurement range of profiler 
sensor is limited, the moving range of profiler is limited compared to the size of 
aspheric optics, the measurement efficiency and stitching accuracy of existing 
multi-segment stitching measurement technology are insufficient and the technology 
can’t realize three-dimensional surface measurement. To solve the mentioned 
problems, the stitching measurement technology based on small-range commercial 
profiler is proposed to achieve high-precision surface measurement for large aspheric 
optics during the grinding process. The research work of this paper includes the 
following parts. 
(1) To propose the segment planning method before measuring the aspheric 
optics, determine the parameters of the segment planning method, present the 
multi-segments stitching algorithm, and analyze the influence of motion errors 
affecting the stitching accuracy through simulations. Then to build the experimental 
setup with Talysurf PGI 1240 and self-developed three-axis fixture. Three-segments 
stitching is applied to measure two different aspheric profile lines to verify the 
proposed multi-segments stitching technology. The experimental results indicate that 















(2) To expand the multi-segments stitching technology to three-dimensional 
surface stitching technology, propose the sub-region stitching measurement method 
based on the four-axis fixture, build the corresponding sub-regions stitching algorithm, 
and analyze the influence of the rotation error along Z axis. Then to add a rotation 
stage along Z axis to the three-axis stitching fixture. The off-axis parabolic surface 
and axisymmetric aspheric surface are applied for experiments to verify the 
sub-region stitching technology. The experimental results indicate that the standard 
deviations of stitching errors are 0.21μm and 0.42μm, respectively. 
(3) To develop the software system of stitching measurement technology for 
aspheric optics. The software system, including the multi-segments stitching module 
and the sub-region stitching module, is convenient for data processing. 
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